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Constipation accounts for an estimated 3 to 5% of visits to a
pediatrician and $3.9 billion in annual health care costs in
the United States alone. Chronic idiopathic constipation,
also known as functional constipation, is defined as difficult
and infrequent defecation without an identifiable organic
(i.e., anatomic, metabolic, or neurologic) cause.1 Despite the
prevalence of pediatric constipation, an underlying cause is
identified in fewer than 5% of cases.2,3 In children, con-
stipation often develops during the introduction of solid
foods, around the time of toilet training, or at the start of
school.2,4 Regardless of the cause, as constipation pro-
gresses, it can lead to a cycle of fecal retention and rectal
dilatation, which impairs normal colorectal motility and
leads to worsening retention of stool and increasing rectal
dilatation. Defecation may become painful or unpleasant for
the child, further exacerbating the problem. This cycle
emphasizes the importance of treating constipation early
in its course.

Clinical Presentation

The normal frequencyof bowelmovements in children varies
with age and diet. Most newborns (98%) pass meconium
within the first 24 hours of life.5 Infants have several stools
daily in the first week of life, although breast-fed infants may
stool only once every several days. Stool frequency decreases
with age, averaging once daily by the age of 4 years.2

The signs and symptoms of functional constipation are
described by the Rome III criteria6–8 (►Table 1). In children,
this includes a history of infrequent defecation (less than two
times per week), stool retention, painful or hard bowel move-
ments, large caliber stools, and the presence of a fecal mass in
the rectum.6,7 Fecal incontinence can occur due to overflow
soiling.4 Chronic abdominal pain is also a common complaint.2

Withholding behavior is also common, as childrenwho experi-
ence painful defecation learn to withhold stool by contracting
their gluteal muscles and external anal sphincter (EAS).
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Abstract Constipation is a common childhood problem, but an anatomic or physiologic cause is
identified in fewer than 5% of children. By definition, idiopathic constipation is a
diagnosis of exclusion. Careful clinical evaluation and thoughtful use of imaging and
other testing can help exclude specific causes of constipation and guide therapy.
Medical management with laxatives is effective for the majority of constipated
children. For those patients unresponsive to medications, however, several surgical
options can be employed, including anal procedures, antegrade colonic enemas,
colorectal resection, and intestinal diversion. Judicious use of these procedures in
properly selected patients and based on appropriate preoperative testing can lead to
excellent outcomes. This review summarizes the surgical options available for mana-
ging refractory constipation in children and provides guidance on how to choose the
best procedure for a given patient.
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Diagnostic Evaluation

Physical Examination
Idiopathic constipation is a clinical diagnosis, but anatomic
or physiologic causes can be excluded by careful history,
physical exam, and appropriate diagnostic testing. History
and physical exam should include a thorough assessment of
“alarm” signs and symptoms (i.e., delayed growth, delayed
passage of meconium, decreased tone, neurologic defects,
congenital anomalies), which are associated with specific
causes of constipation.1,9 Prior to making the diagnosis of
idiopathic constipation, these potential etiologies should be
excluded (►Table 2).

On abdominal examination, the clinician may appreciate
distension or a palpable scybala (i.e., fecal mass) in the lower
abdomen. Rectal exam should be performed to identify the

presence of impacted stool or a presacral or intrarectal mass.
Visual and digital anal inspection is also important to ensure
normal size and positioning of the anal opening and to assess
for rectal prolapse with bear-down. Explosive expulsion of
stool or gas with digital rectal exam (referred to as the “blast
sign”) may suggest Hirschsprung’s disease.

Many of the diagnostic tests commonly used in adults are
not validated in children. Current guidelines from the North
American Society for Pediatric Gastroenterology, Hepatol-
ogy, and Nutrition (NASPGHAN) and the European Society
for Pediatric Gastroenterology, Hepatology, and Nutrition
(ESPGHAN) do not recommend the routine use of any specific
imaging or laboratory tests in the diagnosis of pediatric
functional constipation.9 However, when symptoms fail to
improve with the usual medical management as described
below, further diagnostic evaluation can elucidate potential
causes and help guide targeted therapy. In our practice, we
favor a “bottom-up” approach starting distally with assess-
ment of the anus and pelvic floor and progressing proximally
to consider rectal and colonic. We review these diagnostic
tests briefly because of the role they can play in surgical
decision making.

Anorectal Manometry
Anorectal manometry (ARM) is a test in which motor and
sensory anorectal function is measured to identify potential
causes of constipation or fecal incontinence. ARM is useful in
the diagnosis of Hirschsprung’s disease and dyssynergic
defecation. In Hirschsprung’s disease, the normal relaxation
of the internal anal sphincter (IAS) in response to rectal
distention (rectoanal inhibitory reflex [RAIR]) is absent.10

Childrenwithout a RAIR should be referred for rectal suction
biopsy, the gold standard for diagnosing Hirschsprung’s
disease.9 Patients with a hypertonic or nonrelaxing IAS
may benefit from sphinctermyectomy/myotomyor injection
of Clostridium botulinum toxin (Botox) injection.11 In dyssy-
nergic defecation, ARM may show a paradoxical contraction
of pelvic floor muscles during defecation or insufficient
rectal pressures during bear-down.12 New advances with
solid-state catheters can now provide three-dimensional
(3D), high-definition visualization of defecation dynamics,
which enhances the diagnostic evaluation of constipated
children.13

Table 1 Rome III criteria for diagnosis of functional constipation in children

Infants/Toddlers (< 4 y old)7 Child/Adolescent (� 4 y old)6

• � 2 of the following for � 1 mo:
– � 2 defecations/wk
– � 1 episode/wk of incontinence after
acquisition of toileting skills

– History of excessive stool retention
– History of painful or hard bowel movements
– Presence of a large fecal mass in the rectum
– History of large diameter stools which may
obstruct the toilet

• � 2 of the following for � 2 mo:
– � 2 defecations/wk
– � 1 episode/wk of fecal incontinence
– History of retentive posturing or excessive volitional
stool retention

– History of painful or hard bowel movements
– Presence of a large fecal mass in the rectum
– History of large diameter stools which may obstruct
the toilet

• Insufficient criteria for diagnosis of IBS

Abbreviation: IBS, irritable bowel syndrome.

Table 2 Differential diagnosis of constipation in children

Pelvic

• Anorectal malformations
• Pelvic or rectal mass
• Rectal prolapse
• Rectocele
• Dysfunctional voiding
• Pelvic floor dyssynergia
• Internal anal sphincter hypertonicity or achalasia

Colorectal

• Hirschsprung’s disease
• Intestinal neuronal dysplasia
• Visceral myopathies or neuropathies

Systemic

• Spinal cord anomalies
• Cystic fibrosis
• Connective tissue disorders
• Hypothyroidism
• Diabetes mellitus
• Hypercalcemia
• Hypokalemia
• Celiac disease
• Cow’s milk protein allergy
• Drugs or toxins
• Psychosocial issues
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Colonic Manometry
Colonic manometry involves colonoscopic insertion of a
catheter along the length of the colon to measure segmental
pressure changes over time. This test can identify neurogenic
and myogenic causes of constipation, and some have sug-
gested that it can help guide surgical therapy.14–16 No
specific motility pattern is diagnostic of idiopathic constipa-
tion, although regional deficits in colonic motility or pan-
colonic dysfunction can be identified. Comparing baseline
manometry to results obtained after surgery (e.g., intestinal
diversion or antegrade colonic enema [ACE]) can help
determine whether colonic function is improving. Colonic
manometry after ACE shows improvement over time in
nearly all patients, with normal motility achieved in up to
83% of cases,17,18 thereby identifying those who can discon-
tinue antegrade enemas. Similarly, normalization of colonic
manometry after intestinal diversion can guide timing of
stoma reversal.15

Colonic Transit Studies
Colonic transit studies typically employ radiopaquemarkers,
radioisotope scintigraphy, or a wireless motility capsule to
measure the speed of intestinal transit. Transit studies may
help identify anatomic sites of fecal retention, distinguish
retentive (constipation-associated) fecal incontinence from
nonretentive fecal incontinence, and document slow transit.
Some studies in children suggest that functional constipa-
tion can be divided into normal transit, slow transit, and
outlet obstruction based on the results of colonic transit
studies.19 However, it is unclear if children with slow transit
constipation represent a distinct disease or if slow transit
simply represents the result of severe constipation.20

Imaging Studies
Plain abdominal radiographs do not generally add much to
the history and physical exam. They may, however, help
assess stool burdenwhenphysical exam is unreliable, such as
in obese patients, or when rectal exam is either refused or
contraindicated for psychological reasons. Plan films of the
abdomen can also be useful in following stool burden over
time, but is neither a sensitive nor specific method of
diagnosing constipation.9,21 A contrast enema may show a
dilated rectum in functional constipation, whereas in short-
segment Hirschsprung’s disease, an abnormally narrow,
funnel-shaped rectum is seen. Spinal cord abnormalities
have been found in up to 9% of children with constipation,
with tethered cord being themost common.22 In these cases,
spinal magnetic resonance imaging (MRI) is the diagnostic
test of choice.

Medical Management

Laxatives—including osmotics, stimulants, lubricants, and
stool softeners—represent the mainstay of medical therapy
for childhood constipation, and the majority of children will
have symptomatic improvement with an appropriate regi-
men.23 In some cases, enemas and/or suppositories may be
helpful, but many clinicians try to avoid the rectal route in

children as it may add psychological trauma to patients
already sensitive to and anxious about painful defecation.

Consensus guidelines from NASPGHAN/ESPGHAN recom-
mend daily polyethylene glycol (PEG) at a dose of 1 to
1.5 g/kg/day for 3 to 6 days for initial fecal disimpaction,
followed by a daily maintenance dose of 0.4 g/kg/day for a
minimum of 2 months.9 A Cochrane review comparing the
efficacy of various laxatives found that PEG preparations were
more effective than lactulose or magnesium hydroxide and
were well tolerated.24 Lactulose, magnesium hydroxide, lubri-
cants (e.g., mineral oil), and stimulants (e.g., bisacodyl, senna)
are recommended as second-line or alternative treatments.
While not formally recommended, stool softeners (e.g., docu-
sate) can be considered. A normal intake of fluids and fiber is
recommended.9

Fewalternativemedicationshavebeen found tobehelpful in
childhood constipation. Due to lack of strong evidence in
children, currentguidelines fromNASPGHAN/ESPGHANrecom-
mendagainst routineuseofprebiotics, probiotics, lubiprostone,
linaclotide, or prucalopride.9

Biofeedback and Physical Therapy
A randomized controlled trial in 203 constipated children
found that while biofeedback improved defecation dynamics,
it had no effect on constipation.25 Similarly, a recent Cochrane
review in adults with chronic idiopathic constipation found
insufficient evidence to support the use of biofeedback.26

While consensus guidelines from the American Neurogas-
troenterology and Motility Society (ANMS) and the European
Society of Neurogastroenterology and Motility (ESNM) sup-
port theuseofbiofeedback therapy foradultswithdyssynergic
defecation, the available evidence does not support the use of
biofeedback in constipated children.27

Pelvicfloor physical therapy has been used to treat children
with dysfunctional voiding, but has not been rigorously eval-
uated in constipated children. A largemulticenter randomized
controlled trial is currently underway to evaluate the effec-
tiveness of pelvic physical therapy for functional constipation
in children.28 In our experience, physical therapy has been
helpful for children with dyssynergic defecation and outlet
obstruction due to a variety of etiologies, but evidence-based
data to support this practice are needed.

Nerve Stimulation
Sacralnervestimulation (SNS)hasbeenusedto treat refractory
constipation in both adults and children.29 It is believed that
stimulation of the sacral nerves aids extrinsic neural control of
the large bowel andmodulates inhibitory reflexes.30However,
a recent Cochrane review found no benefit to SNS for con-
stipation in adults.31 Retrospective data suggest that SNS may
improve bowel movement frequency in children with func-
tional constipation, but prospective randomized studies have
not been done.32 In a few small studies, transcutaneous
electrical stimulation (TES) has been shown to improve quality
of life and increase bowel movement frequency in children
withslow transitconstipation.33–35However, beneficial effects
of TES last less than 6 months in a third of patients and long-
term data are lacking.36
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Surgical Management

Surgical management for idiopathic constipation is reserved
for those patientswho are refractory tomedicalmanagement.
It is estimated that approximately 10% of constipated children
who are referred to a pediatric surgeon will need an opera-
tion.37 Surgery can be very effective, but needs to be tailored
based on the results of preoperative testing and individual
patient factors. Ideally, an operation is aimed at treating the
underlying pathophysiology when it is known, but in idio-
pathic constipation, it is most often directed toward symptom
alleviation. A recent systematic review of 45 pediatric studies
including1,157childrenwith idiopathic constipation foundno
single operation to represent “best practice.”38 Small study
sizes, lack of prospective randomized studies, heterogeneous
patient populations, as well as differences in indications for
surgery, preoperative testing, operative techniques, post-
operative care, and outcome measures account for much of
the variability in the literature.38–40

Surgical options for treating refractory constipation in
children include anal procedures, antegrade enemas, color-
ectal resection, and intestinal diversion (►Table 3). In a recent
review, Siminas and Losty proposed an algorithm that starts
with less invasive procedures, such as Botox injection for
suspectedanal sphincterdysfunction, andprogresses stepwise
toward more invasive procedures, including antegrade ene-
mas, temporary diversion, and bowel resection.38 Permanent
diversion is reserved as an option of last resort.41 We review
these surgical options, considering the clinical indications,
technical aspects, and outcomes associated with each.

Anal Procedures
IAS dysfunction can lead to obstructive defecation. If identified
by ARM, IAS hypertonicity and/or achalasia should be treated.
Childrenwith idiopathicconstipationhave anormal IAS resting
pressure and RAIR, but have increased sphincter thickness,
frequency, and amplitude of IAS contraction—possibly due to
the constant stimulus of stool in the rectum—which may

perpetuate the vicious cycle of fecal retention and difficult
defecation.42–45Avariety of anal procedures have been utilized
to address these issues, including anal dilatation, IASmyectomy
or myotomy, and Botox injection.

An early prospective study performed anal dilatation on a
cohort of children with chronic idiopathic constipation and
foundsymptomatic improvement,45but amore recentdouble-
blinded randomized controlled trial found no benefit to anal
dilatation over intensive medical treatment.46 Anal dilatation
is no longer recommended for treating constipation.

Sphinctermyectomyormyotomyhas longbeenused to treat
constipation associated with IAS achalasia47 and hypertoni-
city,48 but has also been applied to treat idiopathic constipa-
tion.43,49 Recently, Botox injection has been favored over
myotomy/myectomy. Botox is safe, easy to use, and causes
transient inhibition of acetylcholine release at the neuromus-
cular junction, eliminating the long-term risk of fecal incon-
tinence associated with sphincter myotomy/myectomy. Botox
injection of the IAShas been shown to be an effective treatment
for children with Hirschsprung’s disease who develop obstruc-
tive symptoms following pull-through surgery.50,51 Botox has
also been used in children with idiopathic constipation,52

achieving a reduction in symptom severity equivalent to that
achieved with sphincter myectomy.11,53 Though the effect of
Botox is transient, usually lasting 6 months, the symptomatic
improvementcan last indefinitely.11,54Thismaybedue toBotox
leading to improved evacuation and diminished rectal disten-
tion, thereby allowing recovery of normal rectal sensation and
motor function.55 Botox injection of the EAS has also been
described and is suggested for childrenwith constipationdue to
voluntary withholding or paradoxical contraction of the EAS,56

butmorestudiesareneeded todetermine its long-termefficacy.
When an anal procedure is indicated, we recommend

starting with Botox because of its low risk. With the child
under conscious sedation or general anesthesia, a solution of
Botox type A is diluted in sterile saline to a concentration of
20 to 100 unit/mL (for a dose of 6 unit/kg, up to 100 units
total) and injected in four quadrants of the IAS, with or
without ultrasoundguidance.11,54WhenARM is available, an
immediate reduction in IAS pressure can be documented.
When Botox is effective, but has required many repeated
injections due to recurrent symptoms, sphincter myectomy/
myotomy may be an appropriate next step.

Antegrade Colonic Enema
In 1990, Malone et al first described a continent catheteriz-
able appendicostomy for the delivery of ACEs in children
with fecal incontinence.57 ACE is now widely used to treat
idiopathic childhood constipation as well. NASPGHAN/
ESPGHAN currently recommends ACE for children with
intractable constipation that is refractory to medical man-
agement,9 though some studies suggest it may be more
appropriate in older children (>5 years of age) due to the
need for patient compliance.38 In constipated patients, the
goal of the ACE procedure is to allow direct access to the
colon so that the patient can deliver antegrade enemas in
cases where they are refractory tomedications or dependent
on rectal enemas.

Table 3 Surgical options for refractory constipation

Anal procedures

• Sphincter myectomy or myotomy

• Botulinum toxin (Botox) injection

Antegrade colonic enemas

• Appendicostomy

• Cecostomy

Colorectal resection

• Segmental resection (e.g., rectosigmoidectomy)

• Subtotal colectomy

• Total proctocolectomy

Intestinal diversion

• Ileostomy

• Colostomy
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Since 1990, several modifications to the Malone appendi-
costomyhavebeendescribed.58Theoriginal procedure reversed
the appendix and reimplanted it through a submucosal cecal
tunnel to prevent reflux.57 An orthotopic appendicocecostomy
with plication of the cecum to prevent reflux is now more
commonlyused.59Thestomacanbehidden in theumbilical fold
to improve aesthetic appearance.59,60 An open or laparoscopic
approach canbe employed.61 If the appendix is absent or cannot
be used, a neoappendix can be fashioned from cecum, ileum, or
defunctionalized ureter.58,62 A percutaneous cecostomy tube or
button device can also be placed directly into the cecum using
an open, laparoscopic, or percutaneous technique.63–65 Distal
colonic access via a catheter inserted into the sigmoid colon to
deliver “left-sided”ACE has also been described. Comparison of
left-sided and traditional ACE suggests that left-sided ACE may
be associated with fewer complications, lower volume enema
fluid requirement, and faster enema transit time.66 However,
left-sided ACE may not be as effective in resolving constipation
and achieving continence.67

Our preference is to perform a laparoscopic-assisted percu-
taneous endoscopic cecostomy (LAPEC).68 We have modified
our original procedure and nowplace a balloon-typebutton at
the initial operation. Briefly, a laparoscope is placed through
the umbilicus and the cecum is accessed colonoscopically.
After insufflating the cecum, two sutures or T-fasteners are
passed through the abdominalwall and the anterior cecalwall
to hold up the cecum. A needle is passed through the right
lower quadrant into the cecum and a wire is advanced. The
tract is sequentially dilated over thewire and a 14F low-profile
balloon-type gastrostomy button advanced into the cecum
under both laparoscopic and endoscopic visualization. Addi-
tional ports are sometimes needed in the left lower quadrant
and/or suprapubic area to facilitate the procedure. The button
canbeexchangedforaChait trapdoorcecostomytube,which is
10Fandhas avery lowprofile, 6 to8weeksafter theprocedure.
Patients are discharged either the same day or the following
day, and full-volume daily irrigations are started 5 to 7 days
after the procedure.

Antegrade enema regimens vary and must be individually
tailored based on patient response. Many patients (70%) start
with saline enemas without additive.39 However, most (61%)
will have an inadequate response to saline alone and convert to
a PEG-containing solution.69 In our practice, we start irriga-
tions with 10 to 15 mL/kg of PEG solution.68 Addition of a
stimulant laxative, such as bisacodyl, to enemas may improve
efficacy.70 Occasionally, patients benefit from addition of
mineral oil or magnesium-containing solutions to the enema.
Enema volume reported in the pediatric literature varies
widely, averaging 23 mL/kg, and average administration time
is 12minutes (5–60minutes).58,69Most patientswill sit on the
toilet for up to 60 minutes to complete evacuation.69,71

Common complications of appendicostomy include pain at
catheterization (27%), skin excoriation/granulation tissue
(27%), stoma leakage (24%), stoma stenosis (22%), and super-
ficial surgical site infection (17%). Rare complications include
postoperative ileus (3%), stomal prolapse (3%), bowel perfora-
tion (2%), and parastomal hernia (1%). Revisionswere required
in8%of patients. Commoncomplicationsof cecostomy include

tube leakage (18%) and skin excoriation/granulation tissue
(14%). Revisions were required in 3% of patients.38 A compar-
ison of Malone appendicostomy to cecostomy button for
children with idiopathic constipation and fecal soiling found
that, while both procedures were effective in reducing soiling,
the Malone appendicostomy was associated with a higher
incidence of operative complications, themost common being
stomal stenosis requiring reoperation (11%), followed by
iatrogenic perforation of the appendix (5%). In contrast,
cecostomy was associated with a higher incidence of minor
nonoperative complications, including leakage (42%) and
granulation tissue (33%).72

Overall, 63 to 97% of patients experience symptomatic
improvement in their constipation with ACE.18,38,69–75 A
systematic reviewof 25 pediatric studies including 505 opera-
tions for ACE reported good outcomes in an average of 82% of
patients.38 Interestingly, in contrast to the experience in
children, ACE may not be as effective for adults. A recent
meta-analysis reported a success rate of only 67.7% in adults
with constipation,76 although larger prospective studies are
needed. Children with a massively dilated colon may not
respond well to ACE and may do better with diversion, as
described below. Similarly, children with severe behavioral or
psychiatric issues who are unlikely to allow the enema to be
performed should not be considered for this procedure. Some
studies suggest that ACE may be less effective for idiopathic
constipation than other etiologies,77,78 but other studies have
found no association between idiopathic constipation and
worse outcome70,74 and others have conversely found that
idiopathic constipation is in fact associated with a better
outcome.79 One of the benefits of ACE over the other surgical
optionsdescribedbelow is that itdoesnotburnanybridges.No
bowel is removed and the procedure is easily reversed.
Furthermore, it is easy to test for return of defecatory function
simply by decreasing the frequency of antegrade enemas, or
discontinuing them entirely. Failure of an ACE procedure can
always be followed by colorectal resection or intestinal diver-
sion when needed.

Colorectal Resection
Colorectal resection with primary reanastomosis can be
useful in treating refractory constipation, but should be
reserved for patients who do not respond to more conserva-
tive medical and surgical therapy.38 Segmental resection,
subtotal colectomy, and total proctocolectomy by various
techniques have all been described with different outcomes.
Segmental resection is especially indicated for children with
a discrete focal abnormality limited to a segment of the
colon, such as a very dilated rectum or rectosigmoid41

(►Fig. 1). Several studies have reported good short-term
outcomes following resection of a megarectosigmoid, with
significant symptom improvement in up to 80%.80–82 One
study also reported good outcomes following segmental
resection of a portion of colon based on abnormal colonic
manometry,75 while others have not found this approach to
targeted segmental resection to be as effective.18

Segmental resectioncanbeperformedusinganopen, laparo-
scopic, or transanal approach. Transanal proctosigmoidectomy
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withcoloanal anastomosis, similar to theSwensonprocedurefor
Hirschsprung’s disease, has been reported to have good out-
comes for idiopathicconstipation,80but is associatedwithahigh
rate of soiling or fecal incontinence, possibly due to loss of the
rectal reservoir.18,83,84 In contrast, childrenwhohadaDuhamel-
type procedure with preservation of the rectumwere reported
to have good functional outcomes with no incontinence.82

However, in an older cohort of patients with constipation since
childhood, the Duhamel procedure resulted in improved bowel
frequency in only half of the patients with abdominal pain and
bloating common postoperatively.85 Segmental resection in
adults with megarectum has generally produced poorer out-
comes compared with total or subtotal colectomy.86–89

In adults with idiopathic constipation, subtotal colectomy
with ileorectal anastomosis is the most commonly per-
formed operation.86 In children, this procedure is far less
common and less effective. The largest case series of 10
constipated children found that while 70% had improved
bowel movement frequency (3–6 per day), 30% suffered
incontinence.83 Other studies have reported varying success
with frequent incontinence in 0 to 30% and persistent con-
stipation in 0 to 50%.15,37,75,90 Careful patient selection for
this operation is essential, since it leaves the rectum in place,
which lessens the likelihood of success in patients with
anorectal or pelvic floor disorders, which are common in
constipated children.

Restorative total proctocolectomy with ileal pouch recon-
struction is infrequentlyperformed forconstipatedchildren, but
has been reported to be effective. The largest series in children
reported improvedbowelmovement frequency (4–8perday) in
all five patients at 3-year follow-up, but three patients had

nighttime soiling and one required antidiarrhealmedications.91

Similar results have been reported in adults, with improvement
in constipation in all patients, but frequent problems with
nighttime soiling in 7 to 46% and poor function leading to
conversion to permanent ileostomy in 0 to 29%.92–94

Studies of colorectal resection in children are limited by
small sample sizes, differences in surgical techniques, andpoor
long-term follow-up. In a systematic review of 10 pediatric
studies with 83 procedures for colorectal resection, a good
outcome was reported in 84%.38 Colorectal resection com-
binedwith ACE or temporary diversion has also been reported
to lead to good results in 80 to 100%.15,81 Complications occur
in 17 to 24% of patients after colorectal resection and reopera-
tions are needed in 12%.38When the rectum is resected, there
is a high riskof fecal incontinence.However, preservationof an
abnormal or dilated rectummay be associatedwith persistent
symptoms of constipation. Given the permanence of resection
and the higher risk of significant morbidity compared with
other surgical options, colorectal resection should be reserved
for patients with clear segmental abnormalities.

Intestinal Diversion
Intestinal diversion, either via ileostomy or colostomy, can be
very effective in relieving symptoms of constipation. Though
permanent intestinal diversion is considered by many to be a
last resort, temporary diversion may be beneficial in select
patients. This may be especially true for patients withmarked
pan-colonic dilatation, inwhomACE is unlikely to be effective.
Somestudies also suggest that temporary diversion is superior
to ACE inyounger children (<5 years of age) since ACE requires
a cooperative and compliant patient.38

Fig. 1 A 36-year-old man with severe, idiopathic constipation since childhood was found to have massive dilatation of a stool-filled rectosigmoid
on computerized tomography (CT) scan (A). He underwent segmental resection of the megarectosigmoid, which was>18 cm in widest diameter
(B), and has subsequently done well.
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Like ACE, temporary diversion can decrease colonic dilata-
tion and improve colonicmotility, withmany children success-
fully reestablishing intestinalcontinuity (►Fig. 2). In the largest
case series of intestinal diversion in constipated children, 19
patients had either an ileostomy or colostomy. A satisfactory
outcome was reported in 95%, and 74% reestablished continu-
ity, but64%of thosepatients alsounderwentbowel resection.18

In another study, good outcomes were reported in 12 children
undergoing ileostomy or colostomy: 83% reestablished conti-
nuityand50%of these alsohadbowel resections.15 In oneof the
largest studies of colostomy alone, 10 children with functional
constipation underwent a Hartmannprocedurewith a sigmoid
end colostomy. Satisfaction was rated as 100% in short-term
follow-up, but no patients in this series reestablished continu-
ity.95 There are no studies directly comparing ileostomy to
colostomy in children, but ileostomy is the safer choice when
the site of colorectal dysfunction is unknown.

Complications of stoma formation are common. In a 20-
year study of 1,616 stomas for various indications in children
and adults, ileostomies had the highest rate of complication
(49%) compared with colostomies (22–35%) and loop enteric
stomas had more complications (37%) than end ostomies
(30%). Increasing agewas correlatedwith a higher risk of early
complications, but complication rates were still high in chil-
dren (29%).96 Stoma formation specifically in children with
constipation is associatedwith complications in 10 to 25% and
needs reoperation in up to 30%. The most common complica-
tions include stomal prolapse (19%), diversion colitis (6%), skin
excoriation (6%), and small bowel obstruction (6%).38

In a systematic reviewof five pediatric studieswith a total
of 41 children who had intestinal diversion, success was
reported in 93%.38 In contrast, intestinal diversion in adult

patientswith severe constipationwas only effective in 65% of
cases andwasgenerally not effective in improving abdominal
pain and bloating.86,97 Given the high morbidity of a stoma,
temporary diversion can be considered as an alternative to
ACE in select patients, but permanent diversion is recom-
mended only when other management options have failed.

Long-Term Outcomes

There are few reliable long-term studies of idiopathic con-
stipation in children. This is in part due to heterogeneity in the
definition of the disease and a lack of validated outcome
measures.98,99 Most children managed with medical therapy
will improve, and as many as half can discontinue laxatives
after1 year of treatment.100,101However, 25 to30%ofchildren
will continue to have symptoms into adulthood.100,102 Factors
associated with a worse prognosis include female sex, older
age at onset, longer time between onset of symptoms and
treatment, longer colonic transit time, and greater severity of
constipation.18,100,102–104

ACE has become the most accepted procedure in children
with refractory idiopathic constipation and is the only surgical
procedure formally recommended in consensus guidelines
from NASPGHAN/ESPGHAN.9 Some children (13–42%) who
are treated with ACE can discontinue enemas 6 to 24 months
after beginning treatment and eventually have ACE reversal, at
an average of 8.8 years after ACE.17,70,104–106 However, in
approximately 25% of patients, ACE alone will not be effective
and other surgical management will be needed.104 Intestinal
diversion can be an effective alternative to ACE. Themajority of
patients who undergo intestinal diversion for idiopathic con-
stipation will have improved colonic motility after diversion

Fig. 2 Representative contrast enemas before (A) and 17 months after (B) diverting ileostomy in a 4-year-old boy with chronic idiopathic
constipation. His ileostomy was reversed 18 months after diversion and he continues to do well with normal bowel movements every 1–2 days.
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and can reestablish continuity, at an average of 2 years after
diversion, although many of these patients will also require
some type of bowel resection.15,18 The long-term outcome of a
diverting ostomy in constipated children is not well character-
ized, but short-term studies report frequent complications.
Bowel resectionaloneor incombinationwithACEor temporary
diversion is reported to have good outcomes, but the long-term
outcomes of these procedures in children remain unknown.

In comparison to children, adults with chronic idiopathic
constipation have poorer outcomes in response tomedical or
surgical therapy.107 It is uncertain if these adult patients
represent the cohort of childrenwith refractory disease, or if
adult idiopathic constipation is a different disease entity.108

A systematic review of 27 studies in adults with chronic
idiopathic constipation found that surgical intervention was
variably effective and invariably associated with significant
morbidity and mortality.86

In summary, constipation in children is a familiar and
frustrating problem. A thorough history, examination, and
diagnosticworkup are essential to identify any potential under-
lying etiologies. In the majority of cases, however, no specific
cause will be found. In these patients, when medical manage-
ment fails, surgical optionsshouldbeconsideredandcan lead to
significant improvement in symptoms and quality of life.
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